Forty-six patients with malignant tumours involving the orifices of the lobar bronchi were treated by lobectomy with sleeve resection of the bronchus. The results indicate that this procedure has many advantages when compared with pneumonectomy, which is the commonly practised alternative method of treatment. An immediate mortality rate following operation of 2-2% and a five-year survival rate of 35% are recorded. Simple lung function tests taken before and after surgery in a small unselected group showed that operation caused little physiological impairment.
Forty-six patients with malignant tumours involving the orifices of the lobar bronchi were treated by lobectomy with sleeve resection of the bronchus. The results indicate that this procedure has many advantages when compared with pneumonectomy, which is the commonly practised alternative method of treatment. An immediate mortality rate following operation of 2-2% and a five-year survival rate of 35% are recorded. Simple lung function tests taken before and after surgery in a small unselected group showed that operation caused little physiological impairment.
Bronchial carcinoma, situated at the level of the upper lobe orifices, may be treated surgically by pneumonectomy or lobectomy combined with sleeve reseotion of the main bronchus and end-toend anastomosis of the proximal and distal stumps, thus conserving the remainder of the lung. Many authors have emphasized the safety and wider applicability of sleeve resection. This procedure has a particular place in the management of patients wi,th impaired respiratory function due to pulmonary or cardiac disease and also in older patients in whom pneumonectomy carries an unduly high operative Irisk (Price Thomas, 1956; Johnston and Jones, 1959;  be Roux, 1968) .
We report 46 patients with malignant disease involving the upper or lower lobe orifices treated by sleeve resection by one surgeon (M. P.) at the Brompton Hospital during a 10-year period (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) . They have been followed up at frequent intervals with repeated clinical and radiological assessments. Simple respiratory function tests have been carried out pre-and post-operatively in a small group of randomly selected patients to investigate the extent to which they are impaired by surgery.
MATERIALS AND METHODS
Forty patients were men and six were women. Their age distribution (Fig. 1) is typical of the distribution of bronchial carcinoma in the general population with a maximal incidence in the two decades 50-69. (Brock and Whytehead, 1955; Nohl, 1962 (Fig. 4) . The left-sided anastomosis is oonstructed posterior to the pulmonary artery, which is held forwards during the anastomosis; this may be done conveniently with a rubber sling. The pulmonary ligament is divided to allow the remainder of the lung to ride up and fill the chest, which is then FIG. 4. End-to-end anastomosis is carried out with interrupted nylon sutures.
closed using three fenestrated rubber drains, anterior, posterior, and intermediate. These are connected to wall suction and are removed post-operatively as indicated.
Each resected specimen was examined when the site of origin of the tumour was established (Fig. 5) .
In certain cases, due to extensive local spread, this was difficult to identify and the site of maximum involvement was recorded. The related lymph nodes were examined for invasion by tumour cells. Twentyseven tumours were related to the right upper lobe orifice and 17 to the left upper lobe orifice. In two cases the carcinoma arose at the origin of the left lower lobe. Here left lower lobectomy with sleeve resection was carried out, with anastomosis of the upper lobe stump to the left main bronchus ('reversed sleeve').
Histologically the main tumour type was squamouscell carcinoma (Table) . In addition there were three adenocarcinomas, one chondrosarcoma, and one secondary tumour from a testicular teratoma. (Allison, 1952) . Prior to that the procedure has been used to treat non-malignant conditions such as bronchial adenoma and tuberculous stricture (Price Thomas, 1952; 1956) . Since then others (Johnston and Jones, 1959; Le Roux, 1968) have emphasized its merits, but it has by no means achieved general acceptance.
The hazards of pneumonectomy in the older patient are considerable. At centres with wide experience operative mortality figures of 22% (Price Thomas, quoted by Jones, 1959) were recorded in patients over 60 years of age. The direct comparison of repor,ted mortality rates is clearly of little statistical value due to uncontrolled factors, but it is interesting to compare an overall operative mortality for pneumonectomy carried out by the same surgeon of 6% and a five-year survival rate of 25% with an operative mortality rate for sleeve resection of 2-2% and a five-year survival rate of 35% (Paneth, 1969) .
In selected patients pneumonectomy generally does not cause initial respiratory embarrassment, but in time they may become severely incapacitated by dyspnoea (Price Thomas, 1956 ). The results of lung function tests obtained from our small randomly selected series of patients confirms that lobectomy with sleeve resection causes little physiological impairment. The advantages of this procedure in patients with poor lung function due to associated pulmonary disease need hardly be stressed.
The quoted survival figures and the fact that in the whole group one patient only developed a recurrence at the site of anastomosis indicate that a satisfactory clearance of tumour is obtained by this technique.
One undoubted disadvantage of sleeve resection is the moderately high incidence of narrowing at the site of bronchial anastomosis causing morbidity in some patients by recurrent infections. This often necessitates bronchoscopy, dilatation, and aspiration. In one instance such infection caused the eventual death of the patient from brain abscess. In the majority, however, the anastomotic technique gives a satisfactory result and it should be noted that no case has developed a bronchopleural fistula, a recognized hazard of pneumonectomy. The operation is technically more difficult and time-consuming than pneumonectomy, but the resul,ts would deny that the postoperative period is more difficult to manage or is more hazardous, and the long-term results certainly compare favourably with those of pneumonectomy.
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